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Abstract
Objective
Developmental care comprises a wide range of medical and nursing 
interventions used in the neonatal intensive care unit (NICU) to mitigate and 
reduce stressors affecting preterm or ill neonates. Because patient satisfaction 
survey is a valuable quality improvement tool, we aimed to develop and test 
the psychometric properties of a tool for measuring parent satisfaction of 
developmental care in the NICU.
Materials &Methods
In this psychometric methodological study, the item pool and initial questionnaire 
were designed based on a comprehensive literature review and exploring NICU 
parent satisfaction questionnaires. The validity of the designed questionnaire 
was determined using face, content (qualitative and quantitative), and construct 
validity. Exploratory factor analysis was performed using responses from 400 
parents of infants hospitalized in the NICUs of 34 hospitals in 2015 in Tehran, 
Iran. The reliability of the questionnaire was identified using Cronbach’s alpha 
and stability measures. 
Results
The initial questionnaire was designed with 72 items in five domains. After 
testing the face validity, 3 items were omitted. The results of validity testing 
were acceptable. The exploratory factor analysis was performed on 69 items, 
and 5 factors (care and treatment with 20 items, information with 15 items, 
hospital facilities with 9 items, parental education with 7 items, and parental 
participation with 8 items) were extracted. The reliability was supported by high 
internal consistency (α = 0.92).
Conclusion
This questionnaire could be valid and reliable tool for measuring parents’ 
satisfaction. 
Keywords: Parents’ satisfaction, Developmental care; Psychometrics; Neonatal 
Intensive Cares Unit (NICU); Assessment; Validity; Reliability
Introduction
Patient satisfaction has become a widely accepted measure to assess the quality 
of healthcare in the past decade (1). Patient satisfaction has been defined as an 
individual’s appraisal of healthcare services received and their assessment of the 
service providers (2). Parental satisfaction of parents with the hospitalizations of 
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infants in the neonatal intensive care unit (NICU) is 
crucial because they are disturbed by the appearance 
and behavior of their immature or sick baby and by the 
alterations in their parental caregiving roles (3, 4).
Over the past years, the culture of NICU has shifted 
from a profession-centered to a developmental- and 
family-centered approach, which could improve the 
parents’ perceived support and satisfaction (5, 6). 
In the developmental caregiving environment of the 
NICU, parents are encouraged to spend more time 
with their infants and to participate actively in their 
care (7). Recent literature supports this integration 
of developmental care into practice in the NICU (8). 
Developmental care includes a wide range of medical 
and nursing interventions used in the NICU to treat and 
reduce stressors that affect physiological and behavioral 
functioning of preterm or ill neonates. The control of 
environmental stressors such as high light and sound 
levels, minimal handling, and the reduction of painful 
events, applying non-nutritive sucking, support, and 
involvement of the mother and family in the care of 
neonates are some of the developmental care elements 
in the NICU (9, 10). The aim of developmental 
care is to conserve the infant’s energy for growth, 
physiological stability, and recovery from illness (11). 
Developmental care practices can reduce medical 
and neurodevelopmental sequelae, improve preterm 
infants’ behavioral and developmental outcomes, and 
enhance mother–child interactions (12, 13).
 Achievement of developmental care intervention 
goals mostly depends on the involvement of the 
infant’s mother and family in the intervention program 
(14). Because family involvement has the significant 
influence on infant’s health conditions, it is the primary 
element in developmental care (15, 16). Since most 
components of developmental care are family-centered, 
families could be expected to be more satisfied with 
this kind of care (6). However, questions related to 
whether parents are actually satisfied by this care 
approach and how caregivers can improve their care, 
must be answered. 
A few previous tools have been designed to assess 
parents’ satisfaction with the NICU in particular: the 
Neonatal Index of Parent Satisfaction (NIPS), a checklist 
with 30 items in one domain of medical care(17); the 
Parent Satisfaction Form (PSF), a questionnaire with 51 
items within two domains of medical care and nursing 
care (18); Infants’ Parents’ Satisfaction, Hospitalized 
in NICU with 49 questions across three domains of 
welfare services, nursing care, and medical care (19); 
and the Empowerment of Parents in the Intensive Care-
Neonatology (EMPATHIC-N) questionnaire with 57 
questions across five domains including information, 
care and treatment, organization, parental participation, 
and professional attitude (20). The objective of this 
study was to design a scale to measure satisfaction 
with developmental cares of parents whose infants 
were hospitalized in NICU. Two important aspects 
were considered in the design of the questionnaire. 
The first was the specificity of the scale for evaluating 
satisfaction of parents in the NICU and the second 
was covering all aspects of health services provided to 
neonates and their family in the NICU in the context of 
the Iranian culture.
Material & Methods 
In this study, designing of the scale was conducted in 
two major phases.
Instrument development phase
For designing the instrument, a comprehensive 
literature review was conducted. Databases such as 
PubMed, EMBASE, Google Scholar, Scopus, and 
Iranian databases including SID and Iranmedex were 
researched.
All tools measuring parents’ satisfaction as well as 
the factors associated with parents’ satisfaction and 
expectations for neonatal care were considered. After 
that, according to linguistic and cultural aspects of Iran, 
appropriate items for the instrument were developed. 
The rating scale was a 6-point Likert-type scale, from 
1, denoting the least satisfaction to 6, denoting the 
greatest satisfaction.
Instrument evaluation phase
In this phase, first, the validity of the designed 
questionnaire was specified using face, content 
and construct validity; then, the reliability of the 
questionnaire was examined using internal consistency 
and stability.
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Face validity
The two forms of face validity in an instrument as 
qualitative and quantitative were used in this studt. 
In order to assess the face validity qualitatively, ten 
parents of babies admitted into the NICU stated their 
views about difficulties understanding statements and 
words in the questionnaire. Based on the parents’ views, 
items were corrected. In the next step, the quantitative 
form of face validity was calculated using the item 
score impact. Previous ten parents and five experts 
(two midwifes, two nurses, and one physician) were 
asked to score each item within a 5-point Likert scale 
(1 meaning “Not important at all” through 5 meaning 
“quite important”). Items with impact scores of less 
than 1.5 were omitted from questionnaire (21).
Content Validity
Content validity is determined using either quantitative 
or qualitative techniques. In this study, qualitative 
content validity was determined by experts’ judgment 
based on the wording, grammar, and item allocation 
of the questionnaire (22). For quantitative content 
validity, both the content validity ratio (CVR), and 
the content validity index (CVI) were used. The CVI 
can be determined based on three criteria: simplicity, 
specificity, and clarity. These criteria have been 
considered using a 4-part Likert-type scale from 1 
denoting “not relevant, not simple, and not clear” to 4 
denoting “very relevant, very simple, and very clear” 
(23). To calculate the CVI, 10 experts rated each item 
based on this 4-point Likert-type scale. The CVI was 
calculated as the proportion of items rated 3 or 4 by 
the experts. Items’ CVI scores larger than 0.79 was 
considered appropriate; between 0.7 and 0.79 were 
considered questionable and required revision; and 
lower than 0.7 had to be removed (24). To calculate 
the CVR, the 10 specialists were asked to rate each 
item of the questionnaire based on a 3-point Likert 
scale, where 1 denoted as “necessary,” 2 as “useful but 
not necessary, and 3 as “not necessary.” Based on the 
corresponding value in Lawshe’s table for 10 experts, 
items with CVR scores larger than 0.62 were accepted 
and remained in the questionnaire (25).
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Construct Validity
Exploratory factor analysis (EFA) was performed to 
evaluate construct validity. Factor analysis is a useful 
analytical tool that can determine the underlying 
constructs of the questionnaire (26). Exploratory factor 
analysis methods with principal components analysis 
and varimax rotation were applied to explore the factor 
structure of the questionnaire, and factor loading equal 
to or greater than 0.4 was considered acceptable. 
Reliability
Internal consistency and the stability measures are two 
methods of determining questionnaire’s reliability. 
In this study, the Cronbach’s alpha coefficient was 
calculated to define the internal consistency of the 
questionnaire. Cronbach’s alpha is a popular method 
for testing internal consistency (27). Thirty parents 
of infants hospitalized in the NICU filled out the 
questionnaire and Cronbach’s alpha was determined. A 
Cronbach’s alpha measure equal to or greater than 0.70 
was considered acceptable for internal consistency. 
For assessing the stability of the questionnaire, the 
test-retest method was used. Test-retest reliability 
was assessed by administering the questionnaire to 20 
parents on 2 occasions. First, the questionnaire was 
completed by parents at discharge time and one week 
later while waiting for their baby’s clinic visit. Then, 
the scores obtained from each occasion were compared 
using Pearson’s correlation coefficient. A correlation 
coefficient higher than 0.70, was considered acceptable.
Sample size
A sample size of 5–10 subjects per item was considered 
appropriate for scale development studies (27). 
However, a sample size of 200 is considered large 
enough for ordinary factor analysis for instruments 
that contain around 40 items (28). According to the 
questionnaire having 72 items in 5 domains, a samples 
size of 400 parents was determined to be appropriate 
(considering 10% attrition). Participants were recruited 
through convenient sampling.
Participants 
Eligible study participants were defined as parents 
whose baby was hospitalized for at least 3 days in the 
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Table1. Characteristics of parents of infants hospitalized in NICU in different hospitals of Tehran, Iran













Employed (inside house) 12 3.4




4 and more 8 2.5
the code number of SWR.REC.1393.151 in Tehran, 
Iran. Signed parental consent forms were required and 
collected.
Results 
Overall, 400 parents of infants hospitalized in NICU 
participated. The mean age of the participants was 
25.5 ± 3.8 yr (Table 1).
NICU. Their babies had no congenital malformations 
or surgical procedures. Parents were recruited from 34 
type III NICUs located in private, social security, and 
teaching hospitals in Tehran, Iran. The questionnaire 
was completed by parents at their infant’s discharge 
time from hospital. 
This study was approved by the ethical review board of 
the Welfare and Rehabilitation Sciences University and 
Pediatric Neurorehabilitation Research Center with 
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After a comprehensive reviewing of the literature and 
at the end of “instrument development phase”, an 
initial questionnaire was prepared with 72 items across 
5 domains, including: information (14 items), care and 
treatment (16 items), parental participation and training 
(16 items), organization (11 items), attitude toward 
medical personnel (15 items). 
Face Validity: Based on the qualitative face validity 
assessment, changes were made to the content of 
some items of initial questionnaire. The results of the 
quantitative face validity assessment showed that the 
impact scores for three items was less than 1.5, so those 
items were deleted. Therefore, the number of items was 
reduced to 69 in the questionnaire. 
Content validation: The result of the qualitative 
content validity assessment led to modifications of 
some items of initial questionnaire. In the assessment 
of quantitative content validation, the CVR and CVI 
of all items were in the range of 0.68–1, and 0.87–1 
respectively. Therefore, no items were omitted.
Construct validity: The exploratory factor analysis 
(EFA) was performed on 69 items of initial 
questionnaire using principal components. The Kaiser–
Meyer–Olkin (KMO) and Bartlett’s tests illustrated 
that the data was acceptable for factor analysis (KMO 
index = 0.961, χ2 = 2.482E4, df = 2346, P< 0.001). 
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hospital facilities, parental participation and parental 
education was obtained from factor analyses. The 
structure of factors, their loading, and percentages of 
variance explained by each factor, and the number of 
items, are depicted in Table 2.
Five factors were extracted by using Kaiser Criterion 
and unrotated factors (Eigenvalue > 1). Screen plot for 
determining number of the factors and Eigenvalue are 
shown in Figure 1. This method explained 60.281% of 
the scale’s variance. The final questionnaire with 59 
items in five domains: care and treatment, information, 
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Fig 1. Screen plot and Eigenvalue of exploratory factor analysis
Table 2. Exploratory Factor Analysis and Reliability Testing Results
Component




Rotation Sums of Squared Loadings test-retest
ICC)*)
Internal reliability
Cronbach’s αTotal % of Variance Cumulative %
Factor 1 care and treatment 20 10.396 15.067 15.067 0.91 0.97
Factor 2 information 15 9.924 14.383 29.450 0.91 0.94
Factor 3 hospital Facilities 9 9.508 13.780 43.230 0.85 0.90
Factor 4 Parental Education 7 7.619 11.042 54.272 0.80 0.88
Factor 5 parental participation 8 4.146 6.009 60.281 0.86 0.92
Total=  59 Total =  0.86 Total = 0.92
*ICC = Intra-class Correlation Coefficient
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for evaluating of parental satisfaction in the NICU 
(17). In the EMPATHIC-N questionnaire developed 
by Latour, both nursing care and physician care were 
assessed in the same items (e.g., “The doctors and 
nurses responded well to our own needs”) (20). In 
the present study, the NPSQ considered nursing care 
separately from medical care; for example, distinct items 
contained the statements, “Doctors were responsive 
to our needs,” And “Nurses were responsive to our 
needs.” Because the patient satisfaction questionnaire 
has been considered a significant quality improvement 
tool, detailed descriptions of the different elements of 
satisfaction could be beneficial. In a study, nursing and 
medical care were also evaluated separately (19).
The second dimension of questionnaire was 
“information” with 15 items. Providing information, 
explanations of medical details, and updates on the 
infant’s condition to the family, and giving supportive 
communication to them are very important elements 
of parental satisfaction as well as developmental care. 
Information was one of the 13 subcategories of the 
Neonatal Satisfaction Survey and confirmed by factor 
analysis (35).
The third dimension of questionnaire was “hospital 
facility” with 9 items. Hospital facilities, including 
cleanliness, up-to-date technology and equipment, and 
good physical condition are well-known predictive 
factors of patient satisfaction (36). The implementation 
of developmental care in NICU includes the reduction 
of noise and light and providing an environment similar 
to intrauterine conditions (10); therefore, hospital 
facilities play a very important role in these regards. 
“Parental participation” was the fourth dimension with 
8 items.  Because this study tried to assess essential 
dimensions of developmental care, aspects such as 
the involvement of families in care is very important. 
The involvement of parents in the care of the child 
and in decision-making processes has been considered 
globally and need to be integrated into satisfaction 
surveys (37). About 64% of parents preferred to get 
involved in care of their baby regardless of his or her 
condition or weight at birth (38). 
“Parental education” was a final dimension of 
questionnaire with 7 items. Parental education is an 
essential part of a family-integrated approach in the 
Reliability: The reliability of the questionnaire was 
determined by internal consistency and stability. 
Cronbach’s α and intraclass correlation of test-
retest reliability for each domain and total of final 
questionnaire are shown in Table 2.
Discussion
We examined the psychometric properties of a 
questionnaire designed to study parent’s satisfaction 
with developmental care in NICU. Patient satisfaction 
is one of the most important indicators for measuring 
the quality of health care serveries (1). It has been 
defined as an individual’s appraisal and assessment 
of delivered health care services, the consumer’s 
personal preferences and expectations (2) and health 
care recipient’s cognitive evaluation (29). “Patient 
satisfaction is generally defined as a degree of 
congruency between patient expectations of ideal care 
and their perceptions of the actual care received” (30). 
Standardized questionnaires have been commonly used 
as an assessment tool for conducting patient satisfaction 
studies (32). Patient satisfaction questionnaires 
mostly emphasize specific dimensions of care such as 
information and communication, coordination of care, 
respect of patient preferences, family participation, and 
continuity and transition (33).  
In this study, the NICU parent’s satisfaction 
questionnaire (NPSQ) was developed, containing 59 
items with five domains. The NPSQ tries to evaluate 
parents’ satisfaction with the different aspects of 
developmental care. Items in the NPSQ were developed 
from a comprehensive review of literature, along 
with existing tools, and based on expert ratings; the 
content validity of the questionnaire was acceptable. 
The reliability of the questionnaire was also confirmed 
by high Cronbach’s alpha and Intra-class Correlation 
Coefficient.
Based on factor analysis, the first dimension of 
questionnaire was “care and treatment” with 20 items. 
This dimension encompasses treatment, emotional 
support and paid attention to family and infant’s needs. 
Nursing care was the most significant determinant of 
overall patient satisfaction (34). Some of the extant 
questionnaires such as the Neonatal Index of Parent’s 
Satisfaction (NIPS) have not considered nursing care 
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NICU (39). Parents’ education provided in the NICU 
can improve the baby’s developmental abilities, and 
diminish parents’ anxiety (40). In this study, due to its 
emphasis on developmental care components, special 
attention was paid to parental education and a single 
subscale has been allocated to it through factor analysis. 
The questionnaire designed in the present study tried 
to consider the implementation of developmental care 
as a core element for exploring parents’ satisfaction 
as well as providing a tool that contained adequate 
items and good psychometric properties. Due to the 
influence of cultural and social factors on satisfaction, 
Iranian culture was considered while developing the 
questionnaire. 
However, one limitation of this study was the inability 
to compare this questionnaire with similar valid and 
reliable instruments on a national level while designing 
the tool.
In conclusion, the NICU parent’s satisfaction 
questionnaire is a valid and reliable scale for 
measuring parents’ satisfaction with developmental 
care in neonatal intensive care unit. The important 
strengths of this questionnaire include being able to 
evaluate parental satisfaction with all major aspects of 
developmental care in the NICU as well as providing 
an Iranian cultural context while evaluating parents’ 
satisfaction.
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